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DUPLICATE 

i 

DEVICE 

This tav«ntio»fcaateB to a device for diffusing volatile material into an atmosphere. 

S Devices for diffusing volatile materials into an atmosphere, for example 3 air fresheners and 
insect repellents, are well known to the ait A typical device comprises a container adapted 
to store liquid volatile material and a diffusion member that provides the material to the 
atmosphere via an evaporation surface. This diffusion rnerab er receives the liquid for 
evaporation via & liquid conveying member, typically a wick of fibrous material, WhOe 

10 having the advantages of cheapness and simplicity, the traditional wick has the drawback 
with some materials, such as fragrances, that the mateial diffused therefrom changes ovctf 
time because of the earlier diffusion (and earlier exhaustion) of mare volatile components, as 
a result of a fractionation of the components, similar to what occurs in a chromatographic 
column- A recent alternative construction seeking to overcome this problem has been the nse 

15 of at least one capillary, extending from the liquid to the atmosphere. This capillary can take 
the farm of a rod, provided with external grooves of capillary dimensions. While this 
overcomes the fractionation problem, it is more prone to leakage, for example, if the device 
is knocked over, 

20 H has now been found that it is possible to provide a device that combines the advantages of 
ihs too types hereinabove mentioned, while substantially avoiding their disadvantages. The 
invention therefore provides a device adapted to provide volatile liquid material to an 
atmosphere, comprising a reservoir containing volatile liquid material, a rod-like transfer 
member extending therefrom and adapted to transfer liquid from the res avoir, and at least 

25 one diffusion surface adapted to receive the liquid from the transfer member and Mitate its 
evaporation into the atmosphere, the diffusion surface extending essentially laterally from 
the transfer member and comprising at least one non-integral, non-porous sheet bearing a 
surface capillarity, which sheet has an extent and a capillarity sufficient to allow an 
appropriate evaporation. 

30 

The invention additionally provides a method of providing an atmosphere with a volatile 
liquid material, comprising the feeding of liquid volatile material to at least one diffusion 
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sur&ceftom a reservoir by means of a rod-like liquid transfer member, the division snrfeee 
comprising at least one non-integral, non-porous shsat having a surface oapUlarity and an 
extent suffteient to aHow an appropride evaporation, and being mounted on me transfer 
member such that it extends essentially laterally fluadrotn. 

5 

The reservoir can be any suitable reservoir, such as a bottle or jar of any suitable size or 
material, such as plastics, ceramics, glass and metal. 

The essentially rod-like liquid transfer member serves to transfer the liquid from me 
10 reservoir to me diffusion surface. It may be any suitable such member. By "rod-like" is 
xneantamember mat is elongate (length appreciably greater man me largest dimension of its 
trans™ 

invention. For example, the cross-section may be circular, triangular or square, circular being 
particularly preferred,^ simplicity of manufectore and because marry reservoirs, such as 
15 bottles or jars, have circular orifices. However, it may also be oval or rectangular, and it can 
be essentially planar (formed from sheet material); 

The transfer member may be any suitable constituency mat allows ft to convey liquid from 
the reservoir. For example, it may be a wick of porous material, as is well known to me art. 
20 Such wicks are inane of materials such as cellulose, ceramic, plastics and graphite. It may 
also be an external capillary transfer member of the type described in, for example, United 
States Patent No. 4,913,350. it is a surprising featore of tins invention mat me conventional 
wick performs as well as an external carnllary transfer member, reus making possible 
considerable cost savings. 

25 

The diffusion surface useful in me present invention is least one ncn-infegral, non-porous 
sheet having a surface capillarity. By "sheet" is meant mat the surface is a continuous, non- 
perforated one- B may be planar or it may be curved - one of the advantages of the invention 
is tbevarifty of shapes mat c^ 
30 absorption into me surface, because of the surface being non-porous. By '*non-parous w is 
meant that fee material of me sheet is completely lacking m porosity and is therefore 
incapable of absorbing liquid mat flows mereon. By "non-integral" Is meant that me sheet is 



not made in a single piece wroi the transfer member but is made separately and attached 
thereto, This again allows considerably versatility in the selection of shapes and 
configurations. The sheet maybe made of any suitable non-porous substance, for example 
plastics, ceramics* glass or metals. 

5 

By "surface capillarity" is meant that fee sheet comprises a open capillary structure along 
which liquid can travel and which allows evaporation. This can be done by any convenient 
means. Da a preferred embodiment, iheomillaries can be produced 
moulding or machining. The open capillaries may have any suitable cross-section, for 
10 example, "U"-shaped, "V-shaped or rectangular, and they may be in any configuration or 
partem, practical or ornamental or both. For example, they may extend radially fioin a 
central point, they may be in one or more seta of parallel lines, which may intersect each 
other at any suitable angle. All lines maybe straight or curved to any desired extent 

1 5 Alternatively, the sheet may have no such capillaries but may act as a support for a capillary 
material, for example, a porous or fibrous material affixed thereto by any convenient means. 
Any suitable capillary material may be used, but it is preferred not to use an absorbent 
material, as this tends to absorb and hold liquid material. An especially fcvoured material is 
a fibrous material that itself incorporates surface capillarity, 

20 

ft is possible to have surfece capillarity of any kind on both sides of the sheet, but it is 
generally preferred for reasons of ease of manufecture to have it on only one side, preferably 
on that side that will be uppermost in use. 

25 The mounting of the dit&sion surfece on the transfer member may be at any point on the 
transfer member by any means, although it is preferred that the surfece be mounted 
somewhere between the ends of the transfer member, most preferably nearer the reservoir 
than to the transfer member end remote from the reservoir. This allows for better 
fimctiaung. Preferred embodiments are further described heretaunder. 

30 

It is an importam feature of this invennon that the at least one difiusiom surface extend 
essentially laterally from the transfer member. Provided that there is good liquid transfer 




between transfer member and diffusion surface (further described hssremunder), the exact 
configuration of the surface with respect to and nature of the lateral extension from the 
transfer member are not Important, although, there are atrangements and orientations mat 
work better man others. The diffusion surface may be of any suitable shape such as flat, 
5 curved (simple or complex curves of any kind) and dished. Many possible configurations of 
diffusion surface are possible, and the drifted person will readily he able to provide ™«™ y 
variants mat fie within the scope of una invention. Examples include: 



(a) a flat surface of any shape, surrounding and extending laterally from the transfer 

10 member, the plane of this surfece being essentially transverse to the longitndinal axis 

of the transfer member; 

(b) as (a), hut with the surface curved to form an arc or "dished" to form a shallow bowl, 
preferably in an upwardly direction with respect to the reservoir; 

(c) at least one planar di f fu s ion surface extending from the transfer member in me form 
15 of a flat vane-like member, the plane of me vane-like member being at any 

convenient angle or orientation to the transfer member; 

(d) as (c), but with the vanes curved in any desired fashion; • 

(e) a transfer member with a flat top, across which extends a diffusion surface, like ths 
horizontal stroke of a letter T, the diffusion surface being flat or curved. 

20 

Ths preferred configurations are (a) and (b). 

The diffusion surface must naturally contact the transfer member in such a manner that 
liquid transfer from the transfer member to the diffusion surface is facilitated This means 

25 that the ends of the surface capillarity must directly and closely contact the sur&ce of the 
transfer member. In the case of a wick, this is easier to achieve than is the case with an 
external capillary transfer member, as the entire wick is acting as a conduit fer the liquid. In 
me case of an external capillary transfer member, there may need to be fltigntn^ of the 
various capillary systems. Alternatively, there may be placed between an external capillary 

30 transfer member and a diffusion surface a layer of absorptive rnaterial, which Can facilitate 
transfer of liquid from transfer member to diffusion surface. This works effectively, but it 
can add complexity and cost 
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When the non-porous sheet itself conmrises capillarity, optimal liquid transfer may be 
achieved by ensuring that the ends of lids surface capillarity contacting the transfer member 
should be substantially perpendicular thereto. A reasonable variation out of lie perpendicular 
S may be tolerated, but there will come a point when transfer will be impaired. Discovery of a 
suitable angle is weD within fte skill of the art 

When the nan-porous sheet is merely the support for a surface capillary material mounted 
thereon, the angle is not crake so important but nevertheless it is well understood that narrow 
10 angles resulting in bowl- or cone-like shapes will impair evaporation, and therefore 
relatively open-faced (i.e., angles in the vicinity of perpendicular) are also preferred in mis 



There are several preferred structures that assist not only the liquid transfer but which also 
IS assist in easy assembly. One particularly preferred embodiment involves the use of a transfer 
member of substantially circular cross-section, in which at least a part of the length thereof is 
slightly foisto-conical, that is, it tapers as it moves away from the reservoir. This ensures mat 
a diffusion surfece with an aperture of diameter mtermediate between the largest and 
smallest diameters of the wick cannot slide too far downwards, and good contact is ensured. 
20 In such a case 5 it is preferred that the sides of the aperture in the diffusion Surface are angled 
to match the angle of the fcasto-ccatical section, This ensures particularly good fit and Liquid 
transfer. 

In a further embodiment, the transfer member has provided on its surface an annular groove 
25 and the diffusion surface is provided with a circular aperture of similar diameter, configured 
so that the diffusion surfece can be snap-fitted into the groove, in the manner of a circtip. A 
particularly preferred embodiment is a combination of the groove and the fhisto-conical 
shape. Alternatively, the transfer member may be provided with a slot, into which fits an 
ider^ly-ffmensioned teb P^vided on a diffusion surfece. These are only some of me 
30 possible ways of attaching the diffusion member; other ways will be clear to the skilled 
person, 



"300to"Ub' nrc.aew a.iK^xt> 



r 



The devices of the present mvwmon have numerous advantages over devices already known 
to the art They are easily and cheaply ^ fo^ ^ ^ ^ y 

assembled from their coirnxments. They are readily refillable. In the case of jfragtances, they 
5 reduce considerably the tendency for the fragrance to change over time. Most surprisingly, 
this la^named advantage is achieved even when the transfer member is a wic& previously 
known for odour changes with time. 

A former considerable advantage is the versatility confined in regulating the amount of 
10 evaporation. By altering the variables of the area and shape of the difiusion surface and the 
nature and concentration of me surface capillarity, a wide range of difierent evaporation 
rates can be achieved, Tims, a device can be supplied with a variety of easily-removable 
diffusion surfaces to suit particular circumstances, such as mom size and concentration 
desired. 

The invention is further described with reference to the drawings. These depirt preferred 
embodiments and are not meant to limit the invention in any way. 

Figure 1 is a perspective view of a preferred embodiment. 

20 

Figure 2 depicts a longitudinal cross-section of a transfer member at me point where ft 
cossfacts a difxosion. snrf&cs. 



Figure 3 depicts an arrangement wherein surface capillarity is conferred by 
25 affixed to a non-porous surface. 




Figures 2-4 are schematic and are not to scale, certain dimensions being exaggerated for me 
30 purposes of clarity. 
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In Kgure 1, a reservoir 1 (a bottle or jar) lias 9 neck 2 into tsMA is fitted a rodrlike porous 
wfck3, mis being alight fit into the neckby means of ati^tty-fitta^dastom^pIiig4that 
surrounds the wick. Hie wick is circular in cross-section and that part of the wickpmtruding 
from the reservoir is sKghtly conical as shown at Figure 2, having a narrower end 5 remote 
5 from the reservoir and abroada:imd6 closerto tifiresenroir. Tliis permits the easy 
mounting on n» wick of a d^sto 

than mat of end 5 but greater man that of end 6. The aperture 8 is shapM so to ^ 
matches the ftusto-comcal snrfece of the wick, ensuring good contact and Equid transfer. 
The diffusion surface is a curved sheet of non-porous plastic that bears on its surface a series 
10 of open capillaries 9. 

In Figure 3, a feisto-conical wick 3 bears a non-porous diffusion surface 10. To mis is 
affixed a capillarity-providing material 1 1 . This material covers that surface of the difiiision 
surface feeing downwards in normal operation and extends into the aperture 8 of the 
1 5 diffasion surface, such mat it contacts the wick and is able to absorb and transfer liquid &r 
evaporation. The weight of the dltmsion surface acting downwards helps secure the surface 
and establish a good liquid transfer contact. 

In Figure 4, there can be seen a variety of surface capillarities. These are presented byway 
20 of example only and mey are not limiting of the many practical and ornamental possibilities. 



Claims: 



A device adapted to provide volatile liquid material to an atmosphere, comprising a 
reservoir containing volatile liquid material, a rod-like transfer member extending 
therefrom and adapted to transfer liquid from the reservoir; and at least one diffusion 
surfeee adapted to receive the liquid from the transfer member and facilitate its 
evaporation into the atmosphere, the diffusion surface extending essentially laterally 
fioin the transfer member and comprising at least one non-integral, non-porous sheet 
bearing a surface capillarity, which sheet has an extent and a capillarity sufficient to 
allow an app ro pri ate evaporation. 

A method of providing an atmosphere with a volatile liquid material, comprising the 
feeding of liquid volatile material to at least one diffusion surface from a reservoir "by 
means of a rod-like liquid transfer memberi me diffusion surface comprising at least 
one non-integral, non-porous sheet having a surface capillarity and an extent 
sufficient to allow an appropriate evaporation, and being mounted on the transfer 
member such that it extends essentially laterally therefrom. 



r 

r . 

9 

ABSTRACT 



A device adapted to provide volatile liquid material to an atmosphere, comprising a reservoir 
containing volatile liquid material, a rod-like transfer member extending merefrom and 
5 adapted to transfer liquid from the reservoir, and at least one diffusion surface adapted to 
Deceive the liquid from the transfer member and facilitate its evaporation into me 
atmosphere, the diffiision snzfece extending essentially laterally from the transfer member 
and comprising at least one non-integral, non-porous sheet bearing a surface capillarity, 
which sheet has an extent and a capillarity sufficient to allow an appropriate evaporation. 

10 

The device is cheap and easy to censtaset, versatile and d iffl ises odour without major 
changes of the odour over time. 
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